Massive open online courses (MOOCs), contribute significantly to individual empowerment because they can help people learn about a wide range of topics. To realize the full potential of MOOCs, we need to understand their factors of success, here defined as the use, user satisfaction, along the individual and organizational performance resulting from the user involvement. We propose a theoretical framework to identify the determinants of successful MOOCs, and empirically measure these factors in a real MOOC context. We put forward the role of gamification and suggest that, together with information system (IS) theory, gamification proved to play a crucial role in the success of MOOCs.
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Introduction
Massive open online courses (MOOCs) are a key strategic pillar of national digital economies because the acceptance of information and communications technology (ICT) is fundamental for enabling an array of opportunities for societies, organizations, and individuals (OECD, 2014 (OECD, , 2015 . Organizations are in a continuous flux of change and the adoption of MOOCs to enable a lifelong learning context, empower people with capabilities and transform them into strong agents of change in any model (Pillay, Hackney, & Braganza, 2012) . MOOCs allow teachers to lecture more students on one course than in a lifetime of teaching.
MOOCs appeal to a high number of people, even though a high dropout rate seems to be a common characteristic of many of the courses. Dropout rates of over 90% have cast doubt on the usefulness and viability of these courses (Halawa, 2014; Parr, 2013) . Jordan (2013 Jordan ( , 2014 observes a high dropout rate on MOOCs when comparing enrollments with the number of students that completed a course.
Understanding what determines the success of MOOCs has become a critical research challenge and one that enables the development of new strategies that reduce these dropout rates. We believe that there is a lack of understanding for the reasons of this happening. Consequently, it is critical to develop strategies to reverse this trend.
Some studies note that gamification is correlated with learner interaction, success, and positive experience of MOOCs (Vaibhav & Gupta, 2014; Wu, Daskalakis, Kaashoek, Tzamos, & Weinberg, 2015) . However, no study has been conducted to measure the impact of gamification on the overall success of MOOCs (Vaibhav & Gupta, 2014; Wu et al., 2015) . Consequently, the objective of this paper is to understand the principal factors behind successful MOOCs. MOOC success here is measured by the system usage, user satisfaction, and perceived individual and organizational performance as a result of participation and engagement in a MOOC. We base our research on information systems (IS) success (DeLone & McLean, 2003) and gamification (Deterding, Dixon, Khaled, & Nacke, 2011; Fu, Su, & Yu, 2009 ) to propose a new theoretical framework within a MOOC context. To validate the theoretical model, we conduct an empirical study in the setting of a real MOOC. To this end, we have collected to the best of our knowledge, there is no IS success theory analysis (DeLone & McLean, 1992 , 2003 in a MOOC context. For this reason, this is the first empirical test of IS success theory in this setting.
Second, we extend the IS success theory (DeLone & McLean, 1992 , 2003 to a MOOC context by adding the gamification construct, as a second order reflective-reflective type, leading to a new model that we call "the MOOC success model." The new model increases the explanation power of the IS success theory in a MOOC context and adds knowledge to it. Third, our research brings a new construct of gamification, as a major driving force to explain the use of MOOCs and their impact on individuals and organizations. Finally, we present gamification as a positive moderator between individual and organizational impact. Also, it contributes to the validation of gamification theory as a driver in a MOOC context. These contributions are relevant to both industry and academia in the design phase of the course.
Theoretical background
The theoretical review rests on two main pillars. The first pillar consists of the definition of the MOOC concept and its evolution in the various studies on the topic. The second pillar is formed by a review on how success has been studied in IS field.
Earlier studies of MOOCs
MOOCs are the "black swans" foreseen for 2012 in the education field (Cormier, 2011) . From 2008 to 2015, the concept has received an increasing popularity according to Google trends (2016) . The first online course named as a MOOC appeared in 2008 (Cormier, 2008b) . The MOOC concept expresses a way of knowledge sharing, using digital channels of Internet. MOOCs gather "thousands of people talking about the same topic on the open web" (McAuley, Stewart, Siemens, & Cormie, 2010, p. 15) .
The MOOC definition derives from the combination of various concepts such as electronic learning (elearning), massive communication, knowledge sharing, and openness. In e-learning concept that evolved from a distance learning approach (Morri, 1997) , this concept focuses on time and space, and A C C E P T E D M A N U S C R I P T the MOOC concept leads to the sharing and discussing of ideas with peers in an open environment through digital communication artifacts (Cormier, 2008b (Cormier, , 2008c McAuley et al., 2010) . The MOOC concept developed into two other concepts: (1) connective MOOC (cMOOC) and (2) extended MOOC (xMOOC) (Bates, 2012; Cormier, 2008a; Rodriguez, 2013) . cMOOC concept comprehends a connected and sharing digital context, which follows a philosophy of connectivism. The xMOOC concept is based on a behaviorist pedagogical approach and is focused on content prepared by universities. Survey of opinion of learners about course multiple tools.
Results showed controversial views on the tools usage, explained by the users' different objectives, and by their organization skills. (Fini, 2009) 
Business dimension of MOOCs
Literature review Proposed a framework for organizing MOOC business models and identified the main players.
( Dellarocas & Van Alstyne, 2013 )
Definition of MOOCs
Literature review Discussion on the proliferation of MOOC concept regarding massiveness vs. openness. (Baggaley, 2013) 
Success rate of MOOCs
An empirical study of engagement of students and analyses of course resources used.
Course resources were used differently according to the momentum of the course. (Breslow et al., 2013) MOOC strategies Literature review The study presents references on adoption, implementation, and innovation. (Murphy et al., 2014) 
MOOC adoption
Survey US HEIs, linear probability model.
Found a positive association between human resources and MOOC exploration. Findings suggest that human resources, competitive pressure, and research play a role in MOOC adoption. (Huang & Lucas, 2014) How video affects engagement with MOOCs
Empirical study with mixed methods (video analytics and interviews).
Shorter videos, informal talking-head videos, and Khanstyle videos are more engaging in a MOOC context. (Guo, Kim, & Rubin, 2014) Students' interest when using games
Case study with twocourse groups, one with a game, and another with no game.
A gamified platform (edX with games) increased the number of succeeding learners and decreased the failing number. (Vaibhav & Gupta, 2014 )
MOOC business models
Empirical study of various cost scenarios.
Identification of costs: qualification and quantification of the MOOCs costs. (Fischer et al., 2014) 
Completion of MOOCs
Quantitative methods on public data of completion.
The majority of MOOCs have completion rates of less than 10% of those who enroll, with a median average of 6.5%. (Jordan, 2014) 
Adoption of MOOCs in Europe
Online Survey in Higher Education Institutions (HEI).
Results show that the majority of HEIs are planning to offer MOOCs; most HEIs agree that MOOCs are relevant to on-line learning pedagogy. MOOCs are relevant regarding visibility, students reach, and innovation. (Jansen, Schuwer, Teixeira, & Aydin, 2015) MOOC adoption
Technology acceptance model (TAM): Reputation, usefulness, cost, and ease of use influence MOOC adoption. (Huanhuan & Xu, 2015) MOOCs integration with traditional classes
Literature review
Findings revealed that major studies reported modest positive impacts and lower satisfaction levels in integrating MOOCs in traditional classrooms. (Israel, 2015) 
MOOC trends and public sentiment
Sentimental analysis of social media mining from Twitter.
Twitter discussions related to the MOOC were active, although were registered with large daily variations on the topic. This variation also registered variations when some tweets news mentioned MOOCs in general. (Shen & Kuo, 2015) MOOC continuance and satisfaction
Empirical study with survey and SEM-PLS data treatment.
Satisfaction, usefulness, enjoyment, reputation, and confirmation affect the continuance intention positively. (Alraimi, Zo, & Ciganek, 2015) A C C E P T E D M A N U S C R I P T (Terras & Ramsay, 2015) Some MOOC studies consist of literature reviews, and stress massiveness and openness as main distinguishing characteristics (Baggaley, 2013; Israel, 2015; Murphy et al., 2014; Terras & Ramsay, 2015) . Other studies discuss financial aspects and business models of MOOCs (Dellarocas & Van Alstyne, 2013; Fischer et al., 2014) and the pedagogical models. Several researchers focus on aspects of success, such as on engagement (Breslow et al., 2013) , sentiment analysis, continuous usage and satisfaction (Alraimi et al., 2015; Shen & Kuo, 2015) , course completion (Jordan, 2014) , and on adoption of MOOCs (Huang & Lucas, 2014; Huanhuan & Xu, 2015; Jansen et al., 2015) . From Table   1 , we conclude that there are no structural models designed to measure the success of MOOCs. We believe that it pertinent to understand the main factors behind the success of MOOCs. Although there are some studies of learner satisfaction with MOOCs, satisfaction is not the only measure of IS success.
Studies modeling the success of MOOCs, even partially, are scarce, and we think it is important to rectify this situation.
Success studies in IS
The definition of IS success is based on several studies (DeLone, 1988; Igbaria, Zinatelli, & Cavaye, 1998; Louis Raymond, 1985; Yap, Soh, & Raman, 1992) , and success is measured by the level of adoption, satisfaction, and perceived positive impact. IS success variables were studied in depth by Larsen (2003) . The author conceptualizes the IS success antecedents (ISSA). IS success includes the chronological flow of the dependent variables of ISSA, according to IS pre-adoption and post-adoption (Karahanna, Straub, & Chervany, 1999) . Dependent variables for IS success are organized into three clusters: first, variables that refer to the implementation process (Cooper & Zmud, 1990; Kwon & Zmud, 1987) ; second, the variables of behavior perceptions (Davis, 1989; DeLone & McLean, 1992) ;
and third, the variables that belong to a performance dimension (DeLone, 1988; DeLone & McLean, 1992) . DeLone & McLean (D&M) (1988) published the seminal paper on IS success and found that success is related to the use and impact of computer applications. In a later study, they proposed that
the dependent success variables are use, user satisfaction, and the impacts of perceived benefits of IS usage on individuals and organizations (DeLone & McLean, 1992) . The proposition of IS success theory was then modeled upon the verified relationships between theoretical constructs derived from several studies (DeLone & McLean, 2002; Larsen, 2003; Petter, DeLone, & McLean, 2012 ). The D&M model proposed three IS success independent variables: information quality, system quality, and service quality. Table 2 lists several studies that empirically verified the D&M model in several contexts of IS usage. 
Notes: NB-Net Benefits, OI-Organizational Impact, II-Individual Impact, US-User Satisfaction, IQ-Information Quality, SysQ-System Quality, SerQ-Service Quality, n.a. -not applicable.
From Table 2 , we infer that the D&M model is often extended because it provides a better understanding of the context in which we use the system. Consequently, it is important to identify which are the main factors influencing success in learning contexts and MOOCs.
Gamification as a predictor of success in MOOCs
Gamified learning environments are considered to be the next competitive key value in higher education institutions (HEIs) (Niman, 2014) . Gamification is a non-game environment that includes game elements, with the objective of creating a better user experience and increasing engagement toward achieving specific goals (Deterding et al., 2011) . Game elements provide an enjoyable and challenging way of pursuing a non-game environment (Deterding et al., 2011) . In this context, it is important to provide the differentiation between two concepts: gamification and gaming. Gamification may or may not entail a playful environment, whereas a gaming environment necessarily includes a ludic component (Zichermann & Cunningham, 2011) . Another related concept is "serious game," which is defined as the use of gaming with a pedagogic objective (Connolly, Boyle, MacArthur, Hainey, & Boyle, 2012; Deterding et al., 2011; Michel & Mc Namara, 2015) . Figure 1 illustrates the relationships between these three concepts. Flow is also distinct from gamification. Flow is described as a complete immersion in an experience, while someone has a sense of effortless action in exceptional moments (Csikszentmihalyi, 1996 (Csikszentmihalyi, , 1997 .
In learning, immersive effortless situations followed by immediate feedback are not a constant in
MOOCs. Therefore, gamified elements may play a relevant role on overcoming learning obstacles, rather than flow. Game design elements are a set of elements that we specify individually and combine according to our objective. Examples of game design are narrative and context; rules; a way of enforcing rules; teams or groups; a 3D environment; avatars; reputation; feedback; levels and rankings; time pressure; parallel communication; and marketplaces (Reeves & Read, 2013) .
Gamified environments and serious games have a positive correlation with the motivation of learners and with the level of participation in learning activities (Buckley & Doyle, 2014; Guillén-Nieto & Aleson-Carbonell, 2012) . Chau et al. (2013) found that immersive game environments, referring to Second Life (3D virtual game), could facilitate constructivist learning, by creating a simulation of an on campus environment. These authors (Chau et al., 2013) found that students were interested in the way they interacted with their colleagues in real life through a game interface. However, they also found that some technical aspects could raise issues, such as instable connectivity, and some students found that the virtual environment was difficult to control. In a MOOC context, gamification of the grading system of essays by peers has shown good results when rewarding points of the grading system . Game elements increase engagement of students, and as a result, fewer students fail the course (Vaibhav & Gupta, 2014) . According to Deterding, Dixon, Khaled & Nacke (2011) , game design elements refer to the use of engaging mechanisms, which are not for play purposes. In a MOOC context, examples of such elements can be the use of a grading points system, with a clear definition of the rules.
Another example of a game design element in this context is the use of peer assessment. Gamification strategies can increase enjoyment of the learning experience with a game interface element. Elements of gamification design are not all necessarily applicable into gamification contexts. From the earlier studies, enjoyment and challenging situations, e.g., overcoming a time constraint in viewing videos, doing tests and quizzes, and at the same time grading peers, are also examples of gamified design elements. Based on previous studies, we conclude that gamification increases engagement in learning contexts and that gamification leads to a certain level of enjoyment and challenge. Consequently, the presence of game design elements transforms a MOOC into a gamified context, which leads to a higher level of participation and engagement. Successful MOOCs cannot "be defined in terms of some stated outcome, but rather result from engaging" (Niman, 2014, p. 32 ) learners into the course activities.
Based on the theoretical background, in this study, MOOC success consists of the MOOC usage, user satisfaction of MOOC, and perceived individual and organizational performance resulting from the user participation in the MOOC. In this study, MOOC success is not considered as directly related to specific course content. It reflects the user perception of considering themselves as frequent and satisfied users of a MOOC, and of their improved performance as a result of using a course which is distributed freely and widely. At the time we conducted and reported this study, to the best of our knowledge, no study had been carried out using the D&M model.
Research model and hypothesis
We propose a model based on the studies referred to above that combine IS success theories with gamification theory to explore the impact on MOOC success. The research model is composed of 10 dimensions: information quality (IQ); systems quality (SysQ); service quality (SerQ); use; user satisfaction (US); gamification (GAM); enjoyment (E); challenge (CH); individual impacts (II); and organizational impacts (OI). Table 3 contains the proposed definitions of the model constructs. System quality consists of a good system performance, availability, and usability of the MOOC platform.
Service quality (SerQ)
Service quality corresponds to the responsiveness and empathy of the MOOC platform support staff, as well as the competence of the responsible service personnel.
Use
Measures the frequency of use of the MOOC Information system to perform learning activities. User satisfaction (US) Students' opinion on the way the MOOC covers their experience of usage. Learner satisfaction measures the adequacy, efficiency, and overall satisfaction with the MOOC.
Individual impacts (II)
Corresponds to the individual learners' perception of accomplishment in the individual tasks and increase of productivity. Individual impacts measure learners' individual performance in the frequency of the MOOC. Corresponds to the learner perception of the organizational level of success regarding efficiency, working results and overall productivity improvement.
Gamification (GAM)
Corresponds to the inclusion of game design elements in the MOOC for serious and non-playful purposes. Gamification has enjoyment and challenging elements. (Davis, Bagozzi, & Warshaw, 1992; Deterding et al., 2011) ; (Fu et al., 2009 ).
Enjoyment (E)
Measures the level of enjoyment and pleasantness of the MOOC learning process.
Challenge (CH)
Corresponds to the presence of hints and MOOC support material to achieve engagement in learning challenges Information quality plays a determinant role in the IS usage (DeLone, 1988; Rai et al., 2002) . In elearning environments, information quality refers to understandability, reliability, and usefulness
provided by content resources. According to several studies, in an e-learning context, information quality determines the use of IS (Piccoli, Ahmad, & Ives, 2001; Wang et al., 2007) . In a MOOC context, information resources have also been studied (Breslow et al., 2013; Guo et al., 2014) . Information quality also determines satisfaction (DeLone & McLean, 2003; Rai et al., 2002; Urbach et al., 2010) .
Therefore, this paper hypothesizes that:
H1a: Information quality has a positive effect on the use of MOOCs.
H1b: Information quality has a positive effect on user satisfaction.
According to DeLone & McLean (2003) , system quality influences IS usage and satisfaction (Petter, DeLone, & McLean, 2012; Piccoli et al., 2001; Urbach et al., 2010) . Technology availability and reliability influence learners satisfaction (Sun, Tsai, Finger, Chen, & Yeh, 2008 ). System quality is based on usability and performance. Although automatic techniques can be helpful to identify and track issues (Oztekin, Delen, Turkyilmaz, & Zaim, 2013) , further evaluation is needed, specially using SEM (Structural Equation Modeling). Oztekin et al. (2013) agree that there is a cause-and-effect relationship between input and output usability variables. Wang, Wang & Shee (2007) studied the impacts of elearning system quality on use and satisfaction and operationalized this construct. Sun, Chen & Finger (2009) found that e-learning systems should be designed in an intuitive way, rather than, having too many functionalities many of which are regarded as technological burden to users. Therefore, the current study hypothesizes that:
H2a: System quality has a positive effect on MOOC use.
H2b: System quality has a positive effect on user satisfaction.
Service quality in IS is defined as the staff support given to users when addressing eventual issues of a given technological infrastructure (DeLone & McLean, 2003; Pitt, Watson, & Kavan, 1995) . According to these studies, the level of responsiveness and empathy in solving user-problems has an impact on use and satisfaction. We recognize that when user support services address difficulties for users, this can affect their level of usage and satisfaction (Wang & Chiu, 2011) . If the MOOC service is good, then learners are encouraged to use the system. Therefore, this paper hypothesizes that:
H3a: Service quality has a positive effect on MOOC use.
H3b: Service quality has a positive effect on user satisfaction.
System usage and the perceived user satisfaction are two success measures in IS. DeLone & McLean (1992 , 2003 established that system use paves the way to user satisfaction, and consequently user satisfaction causes continuous usage. Learner satisfaction thus has an impact on MOOC usage, and if students use the system frequently, they experience satisfaction on accomplishment of tasks. This satisfaction results in continued use of MOOCs. Therefore, the current study hypothesizes that:
H4a: MOOC use has a positive effect on user satisfaction.
H4b: User satisfaction has a positive effect on MOOC use.
Research on IS shows that increased use of systems makes the user more aware of system benefits (DeLone & McLean, 1992 , 2003 . Several empirical studies confirm this positive relationship (Goodhue & Thompson, 1995; Ifinedo, 2011; Sedera & Gable, 2010; Urbach et al., 2010) . We also study the significant effect of information and technology use on perceived learning outcomes (Wan, Wang, & Haggerty, 2008) . In an e-learning context, learners who adopt digital systems and have digital literacy can increase their individual performance (Mohammadyari & Singh, 2015) . Based on these studies, we infer that use of MOOCs can improve individual performance. Therefore, we hypothesize that:
H5: MOOC use has a positive effect on individual impact.
Learner satisfaction is one reason for IS success (Doll & Torkzadeh, 1988; Petter et al., 2012) . Earlier studies of user satisfaction focus more on the IS implementation phase, although recently, satisfaction has been considered as a measure of success. User satisfaction leads to IS success and increased individual impact (Seddon, Staples, Patnayakuni, & Bowtell, 1999) . Based on previous theories, we infer that learners reporting a good experience and a high level of satisfaction, experience more individual impact. Positive experiences for students lead to increased student satisfaction and a positive individual impact when MOOCs match the needs of learners with their self-efficacy. Therefore, the current study hypothesizes that:
H6: User satisfaction has a positive effect on individual impact.
A result of the study of the impact of individual performance on the measurement of organizational performance concluded that IS success measures are positively related to one another from a managerial perspective (Teo & Wong, 1998) . Other studies established a positive relationship between end user performance and organizational performance (Etezadi-Amoli & Farhoomand, 1996; Jurison, 1996; Saarinen, 1996) . These authors studied various measures of effectiveness for IT and their impact on the performance of the organization. DeLone & McLean (1988; , 2003 recognize that users' perception of their own performance has positive effects on organizational performance. Based on these studies, we believe that the performance of MOOC learners positively affects the organizational impact on the overall success of their universities, companies, or other organization. Therefore, the current study hypothesizes that:
H7: The individual impact has a positive effect on organizational impact.
Gamification is the use of elements of game design in non-game environments (Deterding et al., 2011) .
Studies report positive results of games usage in learning environments (Boyle et al., 2016; Fu et al., 2009; Guillén-Nieto & Aleson-Carbonell, 2012) , although games and serious games are different from gamification. Games have ludic goals, and serious games usually include simulation and game components. A study by Vaibhav & Gupta (2014) tested a gamified platform on a MOOC and verified an increasing number of engaged learners and, simultaneously fewer failures in tests, in comparison to a non-gamified environment. In contrast, some game components might not be adequate for all
MOOCs. Constantly giving badges and points to users, as a result of their interaction with a system, is not enough, because eventually users lose interest (Csikszentmihalyi, 1997; Paz, 2013) . With the objective of maintaining or increasing learners interest and engagement, gamification needs to include an emotional energy by giving learners challenging situations and enjoyment (Csikszentmihalyi, 1997; Niman, 2014; Paz, 2013; Wu et al., 2015) . Based on these theories, we propose that gamification is a second order construct expressed by enjoyment and challenging situations, which includes tasks to induce learners into a continuous cycle of active participation. Therefore, our paper hypothesizes that:
H8: Gamification is a second order reflective construct that is composed of enjoyment and challenge.
MOOCs provide a collaborative learning experience by challenging participants to overcome several situations. The success of MOOCs can be measured by a successful learning experience; this requires more than a passive student role and requires a certain interaction within the process. Success is supported by the transformation from a passive role to an active role of learners (Niman, 2014) . Learners enroll on MOOC courses for a variety of reasons: to widen their knowledge of a certain topic; to obtain as many course certificates as possible; to achieve credits at university; to develop their professional skills or even for simple curiosity and altruism (El-Hmoudova, 2014; Gillani & Eynon, 2014; Hew & Cheung, 2014; Terras & Ramsay, 2015) . Gamified MOOCs have elements of game design to increase engagement and participation. Some examples of game elements include: time constraints such as doing tests within a time limit and with a particular schedule; reviewing peers' essays and posting comments on discussion boards whilst receiving bonus points or badges (Buckley & Doyle, 2014; Niman, 2014; Wu et al., 2015) . A gamified MOOC changes communication patterns between users (Dicheva, Dichev, Agre, & Angelova, 2015) .
Consequently, communication patterns change and learners engage in an active way during the learning process. Moreover, learners feel satisfied by the interaction on discussion boards (Abdolmohammadi & Boss, 2010; Frank, 2012; Hew & Cheung, 2014; Levy, 2011) . Several authors studied the effects of gamification on the perceived individual outcomes and benefits (Csikszentmihalyi, 1997; Dicheva et al., 2015; Miller, 2013; Vaibhav & Gupta, 2014) . The individual performance of learners increased in gamified environments (Vaibhav & Gupta, 2014) , and when the individual motivation for enrollment in a MOOC is to develop professional skills, this can lead to a positive effect on organizations.
Gamification can also increase the impact of individual performance at an organizational level (Kapp, 2012) . Therefore, the current study hypothesizes that:
H9a: Gamification has a positive effect on MOOC use.
H9b:
Gamification has a positive effect on user satisfaction.
H9c: Gamification has a positive effect on individual impact.
H9d: Gamification moderates the individual impact on organizational impact, and as a result, this effect will be stronger for gamified MOOCs.
H9e: Gamification has a positive effect on organizational impact.
Method
We designed a questionnaire and applied a quantitative empirical methodology to analyze the data.
The questionnaire was constructed by applying validated questionnaire scales to operationalize constructs (Appendix A). It consisted of three sections: (i) general characterization; (ii) IS success constructs; and (iii) gamification dimension. Learners responded on a seven-point scale (1-Strongly disagree to 7-Strongly agree). To measure the degree of gamification, we used the validated scales of enjoyment and challenge. Gamification was measured as a latent variable of second-order reflectivereflective type hierarchical component (Ringle, Sarstedt, & Straub, 2012) with measures of enjoyment (E) and challenge (CH) (Davis et al., 1992; Fu et al., 2009 ). The second-order construct estimation utilized the repeated indicator approach (Lohmoeller, 1989; Wold, 1982) . According to Becker, Klein, & Wetzels (2012) , this approach allows a simultaneous estimation of all constructs, therefore avoiding misinterpretation. We believe this approach is the most appropriate for reflective-reflective type models (Becker et al., 2012; Ringle et al., 2012) . Enjoyment measures the appreciation of learners during the learning process. Challenge corresponds to the demanding tasks supported by hints, guidance, and material, to achieve engagement in the MOOC learning challenges. Questionnaires were distributed on the MOOC platform to all the 1356 MOOC participants. The empirical study is in the context of an introductory geospatial information systems course, which was developed at a European university, and aimed at university students and other interested learners. The course was distributed
on a MOOC platform as an xMOOC type. The course ran from May 2015 until July 2015. The course contents followed a syllabus, and for each course module consisted of: a student manual, a set of slides, video, quizzes, and forums. We collected the data during June and July 2015. In Table 4 , we present the various activities, resources, and game design elements of the course. The questionnaire was distributed in the middle of the course, and learners were reminded of the voluntary survey at the end of the MOOC. A total of 310 students from various countries (Figure 3) responded to the survey (a response rate of 20%), although due to some incomplete questionnaires only 215 were considered valid. To test the non-responsive bias of the 215 responses, the sample distribution was analyzed by applying the Kolmogorov-Smirnov (K-S) test to the late respondents (52) and the early respondents (162) that verified that they do not differ statistically from one another (Ryans, 1974) . The
Harman test was applied (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003) , and we confirm that there was no common method bias in the data. The majority of the sample respondents were men; almost 61% with an average age of 37 and 92% of them had a degree in higher education. Table 5 shows in more detail the characteristics of the sample. To test and assess the theoretical causal relationships, we used structural equation modeling (SEM), by combining statistical data and theoretical causal assumptions (Busemeyer & Jones, 1983; Kenny & Judd, 1984; Marsh, Wen, & Hau, 2004) . SEM techniques comprise two streams: (i) covariance-based techniques (CBSEM) and (ii) variance-based techniques (VBSEM). CBSEM is strictly theory driven and is used to confirm theory, while VBSEM is data driven and based on theory applied to predictive orientation (Hair, Black, Babin, & Anderson, 2010) . Because CBSEM may use statistical algorithms that may produce unreliable results, or the possibility of issues occurring in small samples, VBSEM produces more robust results and is less sensitive to sample size (Hair et al., 2010) . Consequently, we use partial least squares (PLS), a VBSEM approach for the analysis. PLS is adequate for theoretical causal models, which have theoretically derived hypotheses, and with empirical data (Hair, Ringle, & Sarstedt, 2011; Ringle et al., 2012; Wright, 1934) . We use PLS because: (i) using a PLS algorithm does not require normality data distribution (Hair et al., 2011; Hair, Sarstedt, Ringle, & Mena, 2012 ) and the K-S test shows that none of the measurement items were normally distributed (p < 0.001); (ii) the research model has not been verified in the literature before; (iii) for PLS calculation, the minimum sample size should satisfy one of the following conditions: (1) 10 times the largest number of formative indicators used to measure one construct or (2) 10 times the largest number of structural paths directed at a particular latent construct in the structural model (Chin, Marcolin, & Newsted, 2003) . We carried out the PLS method to the recommended two step approach that first tests the reliability and validity of the measurement model, and then assesses the structural model (Anderson & Gerbing, 1988) . We tested the data using Smart PLS 2.0 M3 (Ringlr, Wende, & Will, 2005) . The following section presents the two-step results of the PLS-SEM method.
Analysis and results
In this section, we present the two-step PLS/SEM results. First, the measurement model results are presented, followed by the structural model results.
Assessment of measurement model
We evaluate the measurement model based on construct reliability, indicator reliability, convergent validity, and discriminant validity. Construct reliability was tested through the results of composite reliability for each construct (Coelho & Henseler, 2012; Hair et al., 2011; Henseler, Ringle, & Sinkovics, 2009 ). All the composite reliability of constructs are above 0.912, as shown in Table 6 . To measure indicator reliability, all item loadings should meet the criterion of being above 0.70. Because all results are greater than 0.70 (Table 6) , there is evidence that all indicators are reliable (Henseler et al., 2009 ). To analyze the convergent validity of the constructs, we calculated the average variance extracted (AVE). Results demonstrated that all the AVEs were greater than 0.68 (Table 6 ). The threshold indicates that AVE values should be greater than 0.5 to explain more than half of the variance of the indicators (Fornell & Larcker, 1981; . 
To analyze discriminant validity, we compared all item loadings with the cross-loadings (Chin, 1998 ), as Appendix B shows. All items meet the criteria that the loadings are higher than the respective crossloadings. We also submitted the items to a Fornell & Larcker (1981) test to evaluate validity. This test requires that all the square roots of AVEs (diagonal results) are greater than the correlation among other constructs (off-diagonal results). Gamification is the exception, although this was to be expected because gamification corresponds to a second-order construct of "enjoyment (E)" and "challenge (CH)." The results show evidence of discriminant validity as shown in Table 7 . 
Structural model assessment
The quality of the structural model was evaluated in two main steps: first, the calculation of the bootstrap and PLS algorithm using 5000 subsamples to determine the significance of paths within the IS success model (DeLone & McLean, 2003) , and second, the same procedures including gamification:
the second-order construct. This procedure allows a more in-depth study of the effects of gamification on the overall success of MOOCs. We repeated these two steps because we could not simultaneously evaluate hypothesis H4a and H4b. Therefore, we tested model 1, which undertakes the impact of use on user satisfaction (H4a) and model 2, which tests the effects of user satisfaction (H4b). We assessed the model for multicollinearity issues. The variance inflation factor (VIF) values were below 3.9, whereas the threshold is 5 (Hair et al., 2011) . Therefore, we can conclude that the model does not have a multicollinearity problem. Table 8 reports the results of the estimation models for the two different models. ------0.179* 0.179* Note: Information Quality (IQ); System Quality (SysQ); Service Quality (SerQ); Use (U); User Satisfaction (US); Individual Impacts (II); Organizational Impacts (OI); Enjoyment (E); Challenge (CH) and Gamification (GAM); *Significant at p<0.05 level (two-tailed test); **significant at p<0.01 level (two-tailed test); ***significant at p<0.001 level (two-tailed test).
Results from Table 8 
Discussion
The MOOC success model combines IS success theory (DeLone & McLean, 2003) with the gamification theory (Deterding, Dixon, Khaled, & Nacke, 2011) in a MOOC context. According to (2003), we can conclude that H1a, H3a, and H3b are significant. However, when we include gamification, the explanation power significantly increases the Adjusted R². Moreover H1a, H3a, and H3b lose their importance in the explanation of use and user
satisfaction, and what really explains this satisfaction is gamificataion. This is the first MOOC success model, including both theories, and empirically validating theories. According to our findings,
gamification improves the explanation of the success of MOOCs. Table 8 shows that gamification magnifies the D&M model, as the adjusted R² values are higher in all dependent variables of the model.
The research model explains 44.8% of the variation in organizational impacts and 61.9% of individual impacts of MOOCs. The factors that directly influence individual impacts are use, user satisfaction, and gamification. The organizational impact factor is directly influenced by individual impact and also moderated by gamification. We found gamification to have a significant impact as a moderator between individual impacts and organizational impacts. Consequently, gamification strengthens the positive effect of individual impact on organizational impacts. Table 9 synthesizes the structural hypotheses results and the findings of the study. The research model validated the one relationship of user satisfaction, namely information quality (Breslow et al., 2013; DeLone & McLean, 1992 , 2003 Rai, Lang, & Welker, 2002) . User satisfaction is considered as a positive influence on individual impacts and use. Similar results were found in Doll & Torkzadeh (1988) . Notes: n.a-not applicable; * significant at p<0.05; ** significant at p<0.01; *** significant at p<0.001.
The research model does not support the positive relationships between use and user satisfaction. These findings suggest that information quality directly influences satisfaction, rather than the MOOC usage itself. However, user satisfaction directly influences usage. Furthermore, model results do not suggest a direct impact of service quality on user satisfaction, and similar results were obtained by Urbach et al. MOOC usage, rather than the other way around. The non-significant impact of gamification on user satisfaction can also be the result of the positive influence information quality and system quality have on user satisfaction. Information quality influences user satisfaction, rather than system quality, service quality, use, and gamification. Our study does not support the positive impact of gamification on organizational impact as we did not find similar results; however, this can suggest that users perceive that gamification influences individual performance. Although gamification significantly influences use, which leads to the idea that it is significant for the adoption of MOOCs. Moreover, our model suggests that gamification is a major factor in the MOOC success model, explaining the use, individual impact, and gamification leverages the impact of individual impact on the organizational impact. Therefore, one implication of this study is that it provides an extension to the D&M model in a MOOC context. Another important implication is the theoretical operationalization of the gamification construct as a second order reflective-reflective type construct. The gamification construct is the most important driver of MOOC use and individual impact, and influences the impact of individual performance on organizational impact.
Theoretical implications
A C C E P T E D M A N U S C R I P T
Practical implications
Our paper implies that the level of learner satisfaction and the presence of elements of gamification in the learning environment throughout the course influence MOOC usage. Our paper finds that if users think the course is useful, understandable, well-structured, easy to navigate, and consequently providing support for their field of study or work, this will influence their level of satisfaction with MOOCs.
From the perspective of MOOC providers, the main implications are that the designers should pay attention to features that affect the information quality and the usefulness and comprehensibility of the course. This suggests that industry also should consider the quality of the system in order to provide a good user experience, by customizing an easy to navigate user-friendly system. A significant implication of this paper is that the elements of the gamification of a course increase the interactivity of users, leading to a higher degree of enjoyment and challenge. Accordingly, MOOC providers benefit from the inclusion of gamified elements within the course. These elements can create an enjoyable environment with several challenges to overcome and provide auxiliary resources, which help them to overcome those challenges. A challenging environment, consisting of several tasks, which gradually increase the level of difficulty, gives the users a sense of engaging flow. However, in a MOOC context, providers have hundreds or even thousands of learners and this could be a barrier to the users' perception
of a lack of feedback provided by monitors or tutors. Furthermore, if the tasks are peer-reviewed, this is a challenge for users, but at the same time brings satisfaction. Another specific element of gamification, which may increase enjoyment, is a points system related to the completion of each level.
Gamification may influence how the users percieve their progress and their perception of the usefulness of the course. Use, user satisfaction, and gamification are the principal drivers of success of MOOCs.
Our paper implies that, if industry includes elements of gamification in the courses, it not only positively affects the level of usage, and the individual level of productivity, but also leverages, in terms of efficiency, the organizational benefits. The perception of individual benefits influences the perception of the overall organizational success. MOOC course designers might expect success if learners are satisfied by their experience of using MOOCs. We consider gamification as a significant contributing factor to the overall success of MOOCs. Not only can it reduce student dropout rates, it can improve learner satisfaction and user experience. The educational sector and industry now have the empirical evidence for the factors underlying viable MOOCs.
Limitations and Future Work
The data for this paper were collected in one survey, and we accept that a longitudinal study could contribute to a more efficient model. We did not conduct a study of behavioral MOOC platform backend data of learners. An in-depth study of learners would give us a better understanding of the real causes of these results. Such a study could contribute to reducing eventual subjective bias, typical of questionnaire-based surveys. It could give a greater insight into the success of MOOCs and could establish a direct correlation between the perceived users' level of performance, and their actual performance registered during the course. Further study on a second-order formative construct MOOC success is proposed to clarify dependent variables of success for a MOOC context.
Conclusions
This study outlines the driving factors behind MOOCs. Based on IS success theory and gamification,
we propose a theoretical model and present an empirical study in the context of a MOOC. Besides the
IS theory success factors, this study demonstrates the decisive role of gamification in explaining the success of MOOCs. We show that the MOOCs success model explains 62% of the variation of individual impacts and 45% of the variation of organizational impacts. MOOC use is explained in (26% / 28%, model 1 and model 2, correspondingly) by user satisfaction and gamification. User satisfaction variation is explained in 68% by information quality, system quality, and use. This study confirms that gamification is a second-order reflective-reflective construct of enjoyment and challenge. Gamification plays a central role in the success of MOOCs, as it positively influences use, individual impacts, and organizational impacts, and moderates the positive relation between individual and organizational impacts. As a consequence, gamification not only has a direct positive effect, but also an indirect effect, by leveraging the effect of individual impact on organizational impact. This study contributes to the theoretical and practical insights invaluable for providers and designers of MOOCs, either in higher education or industry. Furthermore, gamification is the most important driver in explaining the individual impact of MOOCs. In conclusion, we found that a gamified learning environment is a decisive factor in the success of MOOCs. 
Information Quality

IQ1
Please assess the quality of the information provided by your MOOC. Examples are retrievable documents, courses news, process descriptions, and coursespecific information. The information provided by MOOC is useful. Urbach et al., 2010 IQ2 The information provided by MOOC is understandable.
IQ3
The information provided by MOOC is interesting.
IQ4
The information provided by MOOC is reliable.
System Quality
SysQ1
Please assess the system quality of the e-learning platform. The MOOC is easy to navigate. Urbach et al., 2010 SysQ2 The MOOC allows me to find easily the information I am looking for. SysQ3
The MOOC system is well structured. SysQ4
The MOOC is easy to use.
Service Quality
SerQ1
Please assess the service quality of the personnel responsible for the support of the MOOC. The responsible service personnel is always highly willing to help whenever I need support with the MOOC. Urbach et al., 2010 SerQ2 The responsible service personnel provides personal attention when I experience problems with the MOOC.
SerQ3
The responsible service personnel provides services related to the MOOC at the promised time.
SerQ4
The responsible service personnel has sufficient knowledge to answer my questions in respect of the MOOC.
Use
Use1
Please indicate the extent to which you use the MOOC to perform the following tasks: Retrieve information. Urbach et al., 2010 Use2 Publish information. Use3
Communicate with colleagues and teachers. Use4
Store and share documents. Use5
Execute courses work.
User Satisfaction
US1
Please indicate your satisfaction with the MOOC that you use. How adequately does the MOOC support your area of study? Urbach et al., 2010 US2 How efficient is the MOOC? US3
How effective is the MOOC? US4
Are you satisfied with the MOOC overall?
Individual Impact
II1
Please assess the individual benefits derived from using your organization's MOOC. The MOOC enables me to accomplish tasks more quickly. Urbach et al., 2010 II2 The MOOC increases my productivity.
II3
The MOOC makes it easier to accomplish tasks.
II4
The MOOC is useful for my job.
Organizational Impact
OI1
Please assess the university benefits of utilizing your university/organization MOOC. The MOOC has helped my university improve the efficiency of internal operations. Urbach et al., 2010 OI2 The MOOC has helped my university improve the quality of working results.
OI3
The MOOC has helped my university enhance and improve coordination within the University.
OI4
The MOOC has helped my university make itself an overall success.
Enjoyment
E1
I find using MOOC to be enjoyable. Davis et al., 1992 E2 The actual process of using MOOC is pleasant. E3 I have fun using MOOC.
Challenge
CH1
The MOOC provides "hints" in text that helps me overcome the challenges Fu, Su & Yu, 2009 CH2 The MOOC provides "online support" that helps me overcome the challenges.
CH3
The MOOC provides video or audio auxiliaries that help me overcome the challenges A C C E P T E D M A N U S C R I P T A C C E P T E D M A N U S C R I P T
